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SUBJECT: Substantive Evelustion of Mission 4002

1. As e supplement to the PET evalmtion, NPIC hes compiled n
substaniive eveluation of Mission 4002, 'This is the second payloed
received fvom the KH-T csmers system. Consequently, evelustlions musl
ve based on correlations between the iwo products, and the design spec-
ifications of the msmufecturer. The degree of success schieved by this
-emnera systen in relisbly gathering intelligence date wes uetermined
chrough two methods of eveluntions: = subjective snelysis of Photo In-
' wm“ats:bmn (»1) suitabilit); end objective mensural studies.

- 2. Photo Intemremtion suitebility wes determined through a de-
leiled enalysis of target ereas Ly Teehnical Intelligence Division
peysonnel, supplemented by close lizlsom with the NPIC exploitation
Photo Interpreters (PIs) snd & compreheneive stiady of their published
reports. Objective mensursl date wos Obtained through definitive sius-
ies of Tilm speed, yow 5l1lt anelysis and mensural error computations.

. 3. An opparent discrepsney exists beibwecen the size of the smellest
o’ogecus nmersured by the technical enalysis group end the ziie of the
smeliest objects identified by the PIs., There sre (wo remsons for thie
uﬁfference. First, the FI identilies em object by snely ing ite compo-
uenbs end Then verdfies his observetions through association and vhen
possible with collaterel informetion. Using cs on exsmple the engine
-~ anecelles of en airerafy, the PI would identify the aireraft and by ans~
ly=ing 1ts componente, identify the naeclles. However, if these nee
celles vere not stbeched to an sirorsft but rether stored on the wround,
the PI would very probebly report them £s unidentified storsge. They
" mey still be meesured by instruments but ns meesurements are only one
of the many c¢lueg needed for positive identifieetion, the necelles would
resnin on the veport as unidentified storage. 8econély, in this type of
evaluation, the dimensions of objects reported by the technicsl euslyst
ere penerelly Irom meesurements nofe of meximum contrast imeges that may
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SUBJECT: | Substentive Dvsluetion of Mssion L0O2

or mey not have m‘ne}ligenec value. Though these dimensions are im-
portent they should nol o constpwed ss minimum ground resolution
tipares in terme of PI recompition. It is well to remember thnt ng
conirest Cindnishes imege edges bocome less distinet snd that this

will divecidy influence veported PI <otall end mensursl accurscy., Con-
trest aey vall e the mejor influencing factor in PI rellsbility,

b, Subjoctively, reports published by the intclligence commnity
on tergets covere by Mission U002 cimplay = merked improvement in the
. coulidence level of the PI end technicel enslyst. The percent of error
‘in messureuents, (the + or - vemarks), rnd the number of possibles or
probeblee, have diminithed with a resultent inereesge iu report relisw
bility. It appeers pertinent to mention thei no PI comments on targets
cmerm proviously in KH-I photogrephy hed to be retrected, but Mission
k002 covornge of these targets verified the existence of seversl chjects
,pmvmuﬂly reported as suspected or probuble,

5. Fopr your information, the neme NATIONAL PHOTOGRAPHIC INTERPRE-

- PATYOR CENIER is classified CONFIDERTIAL; therefore, it mey not be used
es & mplling rddvess golng lhrough unecleseifled chennels. Correspondenes
intended for thie Center should be nddressed to the individuel concerned,
c/e Central Intelligence Agency, frfshington, D. C. (20505)

ARTHEC T, LUNITHL
Director

wnC’lQ&H‘QJ.
1 - Evaluntion oi‘ PI Suitsbility
& - Filnp Speed Anslysis
3 =~ Mensuyel Error Swudy
b ~ Iillustration of Apparent Mode Combinations Pess D33}3
5.« Greph of Filnm Speed Pass DISE Frame 004 .
6 - Greph of Film Speed Pees DISE Frame 015
' ? ~ Greph of Film Speed Paps D15E Forme 016
$ « Greph of Film Speed Prse D24 Frome 00k
D - Drwing of BC 3 Atrcrof
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| IVALUATION OF PI SUPPASIYITY, MIBSION 4002

1. It is the general opimion of the Center that Mission hoo? is
superior to Mission kOOl in =11 respects snd 61d, in fact, within the.
sxporicnce of NPIC, produce the best satellite photograply o dete,
Terpet coversge wes sccompliched es programmeé, without vebicle or
camere velfunction. However, ihe modes of operation were confined to
strdp photography end stereo peirs in the vertical position only. The
roll-pointer’ volisbility of the KH-7 system bes not yet been demon- .
strated., © ) ' ' "

2, A noteble contribution to the success of Mission 4002 is the
verificotion and positive identificetion of tergets previously classi-
fled ne “esuspect”. In sdditien, s muber of completely new identifi-

" “cations (Levgets not previously ideniified, elther In Mission hOOL or
“in other KH photogrephy) were mode, Bxamples follow® '

‘2. Three obje;été‘ in a terget ares of prime interest previ-
ously (eseribed es possible radomes, ond now positively distin-
guished se 2 radomes with & small building between them.

b. The leg dimensions of en interferomster vere iound to be
exaggerated and dimensions to closer limits were established.

. Acditlonsl details of tefget nress previously not detected
ere now cbeserved, such as the scope of vehicular and rail ectivities
end identification, =e sueh, of towers, fences etc.

é. Verification snd 'type-iaentificémion of previaize "nossible
reder” instelletions end similsr objecis. :

, e. Nev identificetion of missile launch sress end individual
sites either not previously Cetected or unié‘entifi_eble to date.

. -3, A variety of cmell, non~lineer torgebs are readily jdentified
., within accepteble limite of accurrey gown to the order of U-10 feet.

 Busmples: - - o :
IR 'Gebs'of tractor-teeiler venlcles.

b, Anti-submerine net buoys.
1 B - e, Helicopter lending circles sboerd ships.

¢.  Individuel. crates, drums, end timbers in storage rprens.
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: l& Iu eeﬁi»im, notor vehicle and rail car types are uistinguiahab}.e
end can be ¢lassified ws rutomobiles, trucks, buses, box cers, hoppers,
venk cars, ete. Guide lines and stells in motor vehicle parking lots are
cosily detected, clthough the guide lines sre bloomed out of true scele.

A 5. In'the linenr target cless, the individuel reils in HR trackege
e dlstinsuisheble, a8 rre the center divider lines painted on mnin high~
wnys, h ‘;‘ever such tergeis cre observed Lo e bloomed.

- 'hile Mission 1490? wos nefinitel,y successful 1n schieving some
of Lize« ‘h oot dmege quallty bto dete from satellite photogrephy, some degra-
detions do exiet, Below are short descripui@ne of the moet o‘wimzs prob-
- lew sreegd

N 'Imge Mutdon., Definite image degredantion may be oObserved
. in zress of banding at the beginning of 11 frowes, a8 well es in
: thc ars& of looper Pction on the longer irmmes.

b. Focus. "Boftness" of imegery hae been noticed in 1solateu
ingtrnees throughout thie mimsion. OFf special note sre pess DOU
iremes 12, 13; pass Dik fremes 2, 3; pess D24 fremes 10, 11. There

- may be & correlation between this epparent {ocus problem and the
longer film strips exposed prior to these Iremes, Further study .
must be conducted clong these lines before definite conclusions can
be reeched, The frames in Pess D31 present o different problem in
thet #ll rremes sppear out of foeus. Indicstions are that this may

. heve been eccomplished intentionelly ae & part of an experiment, but
since the Cedter hes no definite knowledge of thie feet, the problem.
in mezrtiﬁne&» for the recoyd.

. i Expasuz'e A definitve currelation mey be: observed betve
sun angle (consequently exposure) snd imege quality. Low cnntmat :
. immges, cospeclelly those under cloud shadovws, are definitely degrnded
“end some iwmegery is lost when sun engles fall below 20°, E;q:osure
pgemc-ﬂ opbimum in eress vhere the sun sngles Pall between 30° znd
507, Overerposure mey be sasssociatw with sun angles in excess of '(0 .

oo ¢, Seratches. Seversl camerc induced scratches appear contin-»
uOL.SIJ »hraughwt the 7ilm. Though imege loes per frame is very minor
pereentogewise, totel loss for the cntire mission becomes significent,

e F"‘?"T
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Seratches occasionally aistors innges immediately adjacent Lo then,
ceusing difficulties in wensurstion. :

o, Biresks., Minus-density streske appear throughout the orig=
ingl negeiive, parallel to film direction. As nany s two mundred
individuel ctresks heve been counted on e frame. The mejority of
. these sppear 40 be caused by ebstructions in the slit, however the
posoibility of cemers roller problems must slao be considered,
Agnin imege loss within a freme is aminor but significent, The pres-
ence of seven of the stresks in the yav slit area caused some aife-
ictilty in meking messuremenis. ‘

f. Coverege. Some spprehemsiveness was caused by the leck of
complete coverage over imporitent target arces. The suesiion vas
raised s to whether the PI would ever be sble to gel complete stexeo
covernge from one miesion over tergels covering e considereble number
of squere miles. Since large area coverage oppears irreconeisble with
r pointer type system, solutien to this problem must be regarded o6
peremount 1f PI recuirvements rre to be satisfled. '

g, Vesther., The problem of limited coverage is egein spparent
vhen ndverse stmospheric conditions are encountered, Should 65 per-
cont of & KH-4 mission be cloud covered, thousends of sguare mlles
 of torget ares are still cbservable, Hovever, if 65 percent of &
KH-7 miesion is cloud eovered, very few square miles of selected
terget erees will be sveilable for study. Obviously meteorology
Coes mesist the progrom planners in selecting terget coverage on
X} wiseions, but it 18 beyond their reslm to attempt positioning
every cumlus cloud over the terget crem, It is equelly obvious
thot one sm=li cloud will totelly obliterate en ipportant terget end
eomsequently cbviste e vhole frome of KH~7 photogrephy.

h. Az unusuol eppevent combinetion of modes were encountered

. et the end of pass D3ILE where partisl overlapping occurreé belween
fwo strip fremes, followed by 2 laterslly-offset freme at the ter-

minstion of the psss. HNPIC is not avere et preseni of eny programuing

thes may have induced this devietion from the normel mode of operation,

hut the possibility exists that these Ivames vere experimental, BHefer

4o Enclosure 3 for en illustration of the spparent mode combinations.
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| FIIf SPEED ANALYSTS OF MISEION 4002

1. The £ilm specd was determined from mengurements made with
[ |cosporeiors; these instruments have a least reading of one
. mloron. Tue 1/20th second time marks on the film were meesured and con-
verted to luches per gecond. The computed film speed was compered with
 both the programmed gpeed, end 14th whet it should have been i.e., film
. speed derived from sctusl velocity and attitude data. ’

. 2. Theye vas considersble banding due to film speed error at the
stort of emch tvame and continuing for the firet 1.5 seconds of uper~
ation, @he prephs for semple frames reprotuced at the enc of this re-
port show this film spesd variation. The vaeristions in speed coincide
with the bepds. The variotion on Mission 4002 wes more pronounced and
constant them on Misslon LOOL, : : ~

3. Iuring the film speed test on pess D15 the pattern changed
slightly es can be seen on the greph for frame , The film speed as
vepresented by enclosures 5 to § ghows a definite pattern in 2 plus
cod minus direction. When the film speed is within % of 1 percent of
the correct speed, the imegery is considered better and wore copsietent .
then vhen the film speed is in error by more then 4 of 1 percent, '

"k, The bluery readout of the time track on Mlesion k002 ghoved no
evidence of malfunction and the time words were all compatible with the
commend Lish times, The time track operated perfectly throughout the
migsion and agein provel 1ts worth in computing film speed, mensuretion,
- and, corvelation of date. ' S

5.. The Cefinition of the yew slit imegery on Mimsion Loo2 wos
better than that of Mimsion 40Ol. The yew slit messurements were easler
to make on Mission 4002 end es meny ns L6 measurements were made on.
individusl frames. '

6. The computations for roll from the yéw slit messurements Go
‘not produce o roll attitude velue thet oppenrd correct. The looper
arecs were not studied 1o uny great extent on this mission.
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 MENSURAL ERROR STULY MISSION Loo2
- 1. bAn evror study wves mode on frame L pass DiSE (monoscopie), :
] | . 25X1
1 ] | twelve types of aircreaft were eeslly identified.
' Thepe Twelve alreraft, for which sccurate dimensiona were available,
mre selecteé to make the error study. ‘I'he elreraft vary in size from
Air;:rgf‘c ' Acm Values Measured Vslues
Spen Iengih Span Length
Ftn‘ Iili . El.i.;' In. t- ' ' ﬁl
KC-o7 - ikl 3 150 K3 4o 06
707 130 10 13k € 131 13
. C.ustelistion S : )
1Qhg 123 ¢ 113 7 k) Gk
e-b I By S L a3 A 10k &
C-110 Ko T T ¢ & 16 56
PNy 03 -0 93 3 115 G
Frectre - 99 0 ol & oo LGO
Convelr 4hO 105 b i} 0 i 07 i
Fo07 A Tt : 102 7
- IC-3 95 0 6k 3k G 63
PG ko5 k3 ; I bi
Aero Commander b O 35 5 51 32
25X1
1 .
%&wéff
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